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AB The optical recording disk comprises a substrate, an 

org. dye recording layer, an optical reflection Ag (alloy) layer, and a 
protective layer, wherein the optical reflection layer is surface treated 
with a dipyridyl compd. I (Rl-8 = H, halo, OH, alkoxy, amino, N02 , 
mercapto, sulfonic, acyl, aldehyde, carboxyl, hydrocarbyl, alkylthio, 
aryl, aryloxy, arylthio, acyloxy, ester, thioester, thiocarboxylic , -NHR, 
NRR'; R, R' = alkyl) or a phenanthroline compd. II (Rl-8 = H, halo, OH, 
alkoxy, amino, N02 , mercapto, sulfonic, acyl, aldehyde, carboxyl, 
hydrocarbyl, alkylthio, aryl , aryloxy, arylthio, acyloxy, ester, 
thioester, thiocarboxylic, -NHR, NRR'; R, R' = alkyl). 

ST optical recording disk reflection layer dipyridyl 
phenanthroline surface treatment 

IT Optical disks 

Optical recording materials 

(optical recording material with improved durability) 

IT 66-71-7, 1, 10 -Phenanthroline 366-18-7, 2 , 2 • -Dipyridyl 
3248-05-3, 4, 7 -Dime thyl-1, 10 -phenanthroline 
RL: MOA (Modifier or additive use) ; USES (Uses) 

(optical reflection layer of optical recording material surface-treated 
with) 

IT 7440-22-4, Sliver, processes 218451-93-5 

RL: DEV (Device component use) ; PEP (Physical, engineering or chemical 
process) ; PROC (Process) ; USES (Uses) 

(optical reflection layer of optical recording material with improved 
durability) 
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ABSTRACT : 



PROBLEM TO BE SOLVED: To enhance reliability and durability by forming a light 
reflective silver or silver alloy layer on a substrate and treating the side opposite 
to the substrate with a dipyridyl based compound shown by a specified formula thereby 
enhancing chemical, stability of silver or silver alloy. 

SOLUTION: The optical recording medium comprises an organic coloring matter recording 
layer 2, a light reflective layer 3 and a protective layer 4 formed sequentially on a 
substrate 1. The light reflective layer 3 of silver or silver alloy is applied, on 
the surface thereof, with a dipyridyl based compound shown by a formula [where, R1-R8 
represents any one of a hydrogen atom, a halogen atom, a hydroxy group, an alkoxy 
group, an amino group, a nitro group, a mercapto group, a cyano group, a sulfonic 
acid group, an acyl group, an aldehyde group, a carboxyl group, a hydrocarbon group, 
an alkylthio group, an aryl group, an aryloxy group, an arylthio group, an acyloxy 
group, an ester group, a thioester group, a thiocarboxyl acid group, -NHR, -NRR' (R, 
R' is alkyl group)]. 
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(57) Abstract: 

PROBLEM TO BE SOLVED: To enhance reliability and 
durability by forming a light reflective silver or 
silver alloy layer on a substrate and treating the side 
opposite to the substrate with a dipyridyl based 
compound shown by a specified formula thereby 
enhancing chemical stability of silver or silver alloy. 

SOLUTION: The optical recording medium comprises an 
organic coloring matter recording layer 2, a light 
reflective layer 3 and a protective layer 4 formed 
sequentially on a substrate 1. The light reflective 
layer 3 of silver or silver alloy is applied, on the 
surface thereof, with a dipyridyl based compound shown 
by a formula [where, R1-R8 represents any one of a 
hydrogen atom, a halogen atom, a hydroxy group, an 
alkoxy group, an amino group, a nitro group, a mercapto 
group, a cyano group, a sulfonic acid group, an acyl 
group, an aldehyde group, a carboxyl group, a 
hydrocarbon group, an alkylthio group, an aryl group, an 
aryloxy group, an arylthio group, an acyloxy group, an 
ester group, a thioester group, a thiocarboxyl acid 
group. -NHR, -NRR' (R, R' is alkyi group)]. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] Especially this invention relates to the optical recording medium which has the 
light reflex layer of the alloy which makes silver or silver a principal conponent about an optical recording medium. 
[0002] 

[Description of the Prior Art] Conventionally, gold or the aluminium alloy is widely used for the light reflex layer of the optical 

disk which is an optical recording medixun. Gold is used for the write once optical disks (CD-R etc.) to which a reflection factor 
mainly has an organic coloring matter in a record layer high moreover since it is chemically stable. However, gold is expensive, 
and a cheaper material is needed in order to cut down a manufacturing cost, 

[0003] On the other hand, an aluminium alloy has a cheap and comparatively high reflection factor, and, also chemically, is 
comparatively used for eye a stable hatchet, the optical disks only for reproduction (CD-ROM, DVD-ROM, etc.), and rewritten 
type optical disks (CD-RW, DVD-RAM, MO, etc.). However, since high reflection factor sufficient in the light reflex layer of 
CD-R which is a write once optical disk for attenuation of the light beam in an organic-coloring-matter record layer to be 
suppliable is required, by the time a reflection factor uses the aluminium alloy which is not so high as gold, it will not have 
resulted. 

[0004] As light reflex layer material other than gold or an aluminium alloy, of the same grade as gold or the silver which has a 
reflection factor beyond it can be considered (references, such as JP,57-212638,A). And since silver is far cheaper than gold, it 
satisfies both sides of a high reflection factor and high economical efficiency, and can apply them also to the light reflex layer of 
CD-R which is a write once optical disk. 
[0005] 

[Problem(s) to be Solved by the Invention] However, silver is not so stable chemically, and when it is used as a light reflex layer 
of an optical recording medium, a possibility that a problem may arise is in the reliability of an optical recording medium. When 
the optical recording medium is saved especially for a long period of time, it is easy to produce the problem that an error 
incidence rate increases. 

[0006] As a method of raising silver chemical stability, other metallic elements are added to silver, and the method of forming a 
silver alloy is proposed (for example, references, such as JP,61-134945,A and JP,3-122845,A). Sufficient performance was not 
obtained, although this invention person also produced the optical disk using those alloys and performed the environmental 
test-proof Moreover, when silver was alloyed, the reflection factor fell, and there was a trouble of not being desirable on the 
performance of an optical recording medium. 

[0007] Moreover, in JP,6-231488,A and JP,7-105572,A, by processing the front face of the light reflex layer formed with silver 
with a triazine thiol system confound, a triazine amine system compound, a mercapto benzimidazole system compound, etc., 
corrosion resistance improves and it is indicated that an optical disk with high reliability is obtained. Although this invention 
person also produced the optical recording mediiun which processed the silver light reflex layer with these compounds, and 
performed the environmental test-proof, and reliabiUty and endurance were in5)roving con^ared with what does not process, it 
was not yet enough. 

[0008] this invention aims at offering the optical recording medium which raised the chemical stability of silver or a silver alloy 
in the optical recording medium which has the alloy which makes a principal component cheap silver or cheap silver with a hi^ 
and reflection factor in a hght reflex layer, and was excellent in reliability and endurance rather than gold in view of such a 
conventional trouble. 
[0009] 

[Means for Solving the Problem] For this reason, in invention concerning a claim 1, the laminating of the optical recording 
medium is carried out on a substrate and this substrate, and the aforementioned substrate side is the front face of an opposite side 
(General formula I) [00 10]. 
[Formulas] 
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R 1 
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[001 1] The silver or silver out of which it came and which was processed with the dipyridyl system compound shown is 
constituted including the light reflex layer which consists of an alloy made into a principal component. That is, the dipyridyl 
system compound was made to adhere to the front face of the light reflex layer which consists of an alloy which makes silver or 
silver a principal con^onent. Here, R1-R8 shall express a hydrogen atom, a halogen atom, a hydroxyl group, an alkoxyl group, 
the amino group, a nitro group, a sulfhydryl group, a cyano group, a sulfonic group, an acyl group, an aldehyde group, a carboxyl 
group, a hydrocarbon group, an alkyl thio machine, an aryl group, an aryloxy group, an aryl thio machine, an acyloxy machine, 
an ester machine, a thioester machine, a thiocarboxylic-acid machine, -NHR, or -NRR' (R and R' is an alkyl group), respectively. 
[0012] Carrying out the laminating of the optical recording rnedium on a substrate and this substrate by invention concerning a 
claim 2 similarly, the aforementioned substrate side is the front face of an opposite side General formula (H) [0013] 
[Formula 4] 

R4' R5' 



R2' 




R7' 



(II) 



R8' 



[0014] The silver or silver out of which it came and which was processed with the phenanthroline system compound shown is 
constituted including the light reflex layer which consists of an alloy made into a principal component. Here, Rl' - R8' shall 
express a hydrogen atom, a halogen atom, a hydroxyl group, an alkoxyl group, the amino group, a nitro group, a sulfliydryl 
group, a cyano group, a sulfonic group, an acyl group, an aldehyde group, a carboxyl group, a hydrocarbon group, an alkyl thio 
machine, a iLaryl group , an aryloxy group, an aryl thio machine, an acyloxy machine, an ester machine, a thioester machine, a 
thiocarboxylic-acid machine, -NHR, or -NRR' (R and R' is an alkyl group), - Although not limited especially about the length of 
the alkyl group of NHR and -NRR', the alkyl group of carbon numbers 1-20 is usually used preferably. 

[0015] General formula (I) And any compound shown by the general formula (II) can also be used with the gestalt of a hydrate. 
By considering as such composition, the chemical stability of the alloy which makes a principal con^onent the silver or silver 
which forms a light reflex layer is raised. Although it is applicable to an only for [ reproduction ] type, a rewritten type, and any 
optical recording medium of an added-a postscript type type, the optical recording medium of this invention is the most effective 
when it uses as an added-a postscript type optical recording medium of which an organic-coloring-matter record layer is 
prepared between the aforementioned substrate and a light reflex layer, and a high reflection factor and economical efficiency are 
strongly required like invention concerning a claim 3. In this case, it is good on a light reflex layer also as composition which 
carried out the laminating of the layers, such as a protective layer, a glue line, and the 2nd substrate, one by one. 
[0016] 

[Embodiments of the Invention] The gestalt of operation of this invention is explained based on a drawing below. Drawing 1 is 
the cross section showing the structure of the write once optical disk which is 1 operation gestalt of the optical recording medium 
of this invention. On the substrate 1, the laminating of the organic-coloring-matter record layer 2, the light reflex layer 3, and the 
protective layer 4 has been carried out one by one. 

[0017] Especially, it is desirable to constitute from the transparent quality of the material, for example, a resin, glass, etc. to the 
light beam for record and the light beam for reproduction, and the substrate 1 is easy handling, and since it is cheap, a resin is 
desirable [ the substrate ]. Polycarbonate resin, acryhc resin, an epoxy resin, ABS plastics, etc. can specifically as a resin be 
used. Although especially the configuration and size of a substrate are not limited, it is usually a disk-like, and usually, the 
thickness is about 0.5-3mm, and a diameter is 40-360mm. It is a grade. On the surface of a substrate, predetermined patterns, 
such as a groove, are prepared if needed a sake [ the pulley pit or the object for tracking which recorded information or for the 
addresses ]. 

[0018] If the energy of light, for example, laser, is absorbed and optical property changes as coloring matter of the coloring 
matter thin fihn which forms the organic-coloring-matter record layer 2, it will not be restricted especially. Specifically, the 
cyanine system coloring matter which is an organic coloring matter, squarylium system coloring matter, crocodile NIUMU 
system coloring matter, AZURENIUMU system coloring matter, triaryl amine system coloring matter, anthraquinone system 
coloring matter, metal-containing azo system coloring matter, dithiol metallic complex system coloring matter, India aniline 
metal complex system coloring matter, phthalocyanine system coloring matter, naphthalocyanine system coloring matter, CT 
conq)lex system coloring matter between molecules, etc. are used preferably, moreover, these coloring matter is independent - it 
is - it can use together and use Moreover, an antioxidant, a binder, etc. can be added to a coloring matter thin film. 
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[0019] Although the method of dissolving an organic coloring matter in an organic solvent, and carrying out a spin coat on the 
transparent substrate 1 as the formation method of the organic-coloring-matter record layer 2 is used preferably, a vacuum 
deposition can also be used about the coloring matter which has sublimability like phthalocyanine system coloring matter. In 
consideration of record sensitivity, figure of merit, etc. to the luminous energy used in order to record [ laser ], it is suitably 
chosen according to the wavelength to be used, the optical physical properties of a reflecting layer 4, the quality of the material 
of a coloring matter thin film, etc., and the thickness of the coloring matter thin fihn of the organic-coloring-matter record layer 2 
is usually 120-150nm. It is a range. 

[0020] The light reflex layer 3 is formed with the alloy which makes silver or silver a principal component, although not limited 
especially as an element which is mixed with silver and forms a silver alloy - aluminum, Au, Cu, Cr, nickel, Pt, Sn, In, Pd, Ti, 
Fe, Ta, W, and Zn etc. - it is raised Although not carried out, in order to obtain a high reflection factor in a light reflex layer, 
more than 50 atom % of especially limitation is desirable, and more than 80 atom % of the composition ratio of the silver in an 
alloy is also still more desirable especially. The thickness of the light reflex layer 3 is usually set as ten to 200 nm. When thinner 
than this, even if a high reflection factor is not obtained and it is thicker than this, a remarkable effect does not show up. 
[0021] Although especially the formation method of the light reflex layer 3 is not limited, it is desirable that can form a 
homogeneous film easily and mass production method also uses vapor growths, such as the easy sputtering method, an easy 
vacuimi deposition method, etc. General formula which mentioned the front face of an opposite side above with the substrate 1 
side of this light reflex layer 3 after forming the light reflex layer 3 which consists of an alloy which makes silver or silver a 
principal conq}onent in this invention (I) It processes with the dipyridyl system compoimd shown or the phenanthroline system 
compound shown by the general formula (II). Generally R1-R8 (or Rl-RS') Respectively A hydrogen atom, a halogen atom, a 
hydroxyl group, an alkoxyl group, the amino group, A nitro group, a sulfliydryl group, a cyano group, a sulfonic group, an acyl 
group, an aldehyde group, A carboxyl group, a hydrocarbon group, an alkyl thio machine, an aryl group, an aryloxy group, 
Although it is good at an aryl thio machine, an acyloxy machine, an ester machine, a thioester machine, a thiocarboxylic-acid 
machine, -NHR, or -NRR' (R and R is an alkyl group), as for Rl and R8 (or Rl' and R8'), it is desirable that it is a hydrogen 
atom because of the adsorption disposition to silver. Moreover, R which adjoins in R2-R7 (or R2'-R7') may form the condensed 
ring. As for R2-R7 (or R2'-R7'), it is desirable from a conq)osite ease and a composite cost side that they are a hydrogen atom, a 
methyl group, or a phenyl group. 

[0022] Specifically, the conq)ound of the following structures is raised. 

[0023] 

[Formula 5] 

CH3 CHa 

m3 tK5 




[0024] Moreover, a hydrate is sufficient as these compounds. It is made to dry and surface treatment of the hght reflex layer 3 
with the aforementioned confound is performed, after dissolving the aforementioned conq)ound in a suitable solvent, 
considering as processing liquid and applying processing liquid on a light reflex fihn. Although not limited especially as the 
method of an application, a spin coat or a DIP coat is used preferably. 

[0025] Although not limited especially as a solvent for processing liquid, the alcoholic system from the solubility of the 
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aforementioned compound or the ease of handling or an ether system solvent is desirable, for example, ethanol, diethylether, etc. 
are raised. The concentration of the conq)ound in a solvent usually has 0.0001 - 5.0 desirable % of the weight, and its 0.001 - 0.1 

% of the weight is still more desirable. From this, if it is low concentration, even if the treatment effect of the light reflex layer 3 
with a compound makes it high concentration more conversely than this rather than is enough, the remarkable inq)rovement in an 
effect will not be foxmd. 

[0026] Dryness (volatilization) of a solvent can be performed by the spin drying method in a room temperature. Dryness can be 
promoted by heating of atmosphere, and dehumidification if needed, the front face of the light reflex layer 3 which consists of 
silver or a silver alloy by performing such processing - general formula (I) It v^ll be in the state where the dipyridyl system 
compound shown or the phenanthroline system compound shown by the general formula (II) adhered, and the chemical stability 
of the light reflex layer 3 is markedly alike, and improves. 

[0027] after carrying out surface treatment of the light reflex layer 3 by the above-mentioned method, in order that a protective 
layer 4 may raise abrasion resistance and corrosion resistance - a monolayer — or two or more layers are prepared As for this 
protective layer 4, it is desirable to consist of organic system matter which mixed various organic systems or inorganic fillers, 
and it is desirable to consist of matter which stiffened a radiation-curing type compound and its constituent according to 
radiation, such as an electron ray and ultraviolet rays, especially. The thickness of a protective layer is usually 0.1 -1 00 in total, 
mum It is a grade and a spin coat, a gravure application, a spray coat, a roll coat, etc. can be formed by the usual method. 
[0028] In the write once optical disk of composition of having mentioned above, by irradiating the li^t beam for record from a 
substrate 1 side, the optical property of the organic-coloring-matter record layer 2 is changed, and an information signal is 
recorded. On the other hand, at the time of reproduction, it is weaker than the light beam for record, and the light beam for 
reproduction from which the optical property of the organic-coloring-matter record layer 2 does not change and which is a grade 
is irradiated from a substrate 1 side, and the recorded information signal is read based on the reflected light. Although this 
reflected light is decreased in the organic-coloring-matter record layer 2, the light reflex layer 3 using silver or the silver alloy • 
has a reflection factor of the same grade as gold, and can obtain the reflected light of the intensity which is satisfactory 
practically. 

[0029] Furthermore, since surface treatment mentioned above has been performed to the light reflex layer 3, conventionally, the 
reliability and endurance made into the fault of the light reflex layer using the alloy which makes silver or silver a principal 
component are inq)roved, and reliability and endurance equivalent to the optical disk which used gold for the light reflex layer 
are shown. An error incidence rate seems not to become remarkably large by this, even when an optical disk is saved under the 
degree of high-humidity/temperature for a long period of time. 

[0030] In addition, this invention is applicable to various optical recording media, such as an only for [ reproduction ] type 
besides the added type optical recording medium of a postscript mentioned above, and a rewritten type. In the case of an only for 
[ reproduction ] type optical recording medium, what has a protective layer, a glue line, the 2nd substrate, etc. other than the 
substrate and light reflex layer which were mentioned above can be considered, and when it is a rewritten type optical recording 
medium, what has layers other than the substrate and light reflex layer which were mentioned above, such as a dielectric layer, a 
phase-change type record layer, a protective layer, a glue line, and the 2nd substrate, can be considered. Moreover, what has 
layers other than the substrate and light reflex layer using the MAG which were rewritten and were mentioned above in the case 
of mold optical recording media (magneto-optic disk etc.), such as an interference layer, a reproduction layer, a nonmagnetic 
interlayer, a magnetic record layer, a layer write-in [ magnetic ], and a protective layer, can be considered. 
[0031] [Example] — an example is given and explained in order to show the effect of this invention concretely below 
(Exan^le 1) As a sample, they are tiie diameter of 120mm, and 1.2mm of board thickness. The write once optical disk which has 
a cyanine system organic coloring matter in an organic-coloring-matter record layer, and has silver in a light reflex layer was 
produced using the polycarbonate substrate which has a spiral guide rail. 

[0032] First, after having dissolved the cyanine dye in the organic solvent, filtering with the filter and removing an inqjurity, it 
applied on the substrate by the spin coater (Able, Inc. make), and the organic-coloring-matter record layer was formed. Then, it 
is lOOnm of thickness by DC magnetron-sputtering equipment after heat-treating in oven and removing a solvent completely. 
The silver light reflex layer was formed. 
[0033] Next, the following structure expression [0034] 
[Formula 6] 



[0035] It is come out and expressed. 1 and 1 of 10-phenanthroline hydrate was dissolved in ethanol, the solution of 0.01% of the 
weight of concentration was produced, and it applied on the silver light reflex film by the spin coat method. Then, spin dryness 
was performed for 10 seconds. And on the light reflex film of the silver which performed surface treatment, applied the 
ultraviolet-rays hardening type resin by the spin coat method, it was made to harden by UV irradiation, and the protective layer 
was formed, the thickness after hardening of a protective layer — 5 micrometers it was . 

[0036] (Example 2) The sample was produced like the exanq)le 1 except having formed the light reflex layer by silver and the 
titanium alloy (titanium 1 0 atom %). 
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(Example 3) It is the following stmcture expression [0037] about the compound used for the surface treatment of a light reflex 
layer. 

[Formula 7] 

[0038] The sample was produced like the example 1 except having come out and having made it 4 expressed, the 7-dimethyl -1, 
and 10-phenanthroline. 

(Example 4) It is the following structure expression [0039] about the con?)Ound used for the surface treatment of a Hght reflex 
layer. 

[F ormula 8] 

CK3 

[0040] It is come out and expressed. The sample was produced like the example 1 except having made it the 2 and 2'-dipyridyL 
(Example 5) The optical disk (CD-ROM) only for reproduction was produced like the example I using the polycarbonate 
substrate in which the pit (irregularity) corresponding to the data for for 74 minutes is beforehand formed as a substrate except 
not preparing an organic-coloring-matter record layer. 

[0041] (Example 1 of conqjarison) The sanple was produced like the example 2 except having not performed surface treatment 
of a light reflex layer. 

(Example 2 of comparison) It is the following stmcture expression [0042] about the conq)ound used for the surface treatment of 
a light reflex layer. 
[Formula 9] 




[0043] It came out, and was made the triazine amine system conpound expressed, 0.02% of the weight of the solution was 
produced, using water as a solvent, and the sample was produced like the example 1 except having processed the light reflex 
layer front face by the spin coat method. 

(Example 3 of comparison) The sample was produced like the example 5 except having not performed surface treatment of a 
light reflex layer. 

[0044] (Example 1 of reference) The sample was produced like the example 1 of comparison except having formed the light 
reflex layer withgold. Data were recorded on each sample other than example [ which was acquired as mentioned above ] 5 and 
example of comparison 3. With CD lighting software, data were transmitted and changed from the host computer, and the EFM 
signal for 74 minutes was recorded by CD recorder ( CDW-900made from SONY E). In addition, 780mn and the degree NA of 
opening of an optical lens of the wavelength of the semiconductor laser used for the pickup for record of CD recorder are 0.50. 
[0045] Next, the maximum of a block error rate was measured with the signal evaluation machine for CD about all samples. 
780nm and the degree NA of opening of an optical lens of the wavelength of the semiconductor laser used for the pickup for 
read of the signal evaluation machine for CD are 0.45. First, the maximimi of an early block error rate was measured, and after 
that, after leaving each sample for 1000 hours xmder the condition of the degree of high-humidity/terrqjerature (80 degrees C, 
85%RH) and fiuther usually leaving it under environment one whole day and night, maximum of a block error rate was measmed 
again. A result is shown in Table 1 . 
[0046] 
[Table 1] 
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[0047] With the sample of this invention of an exan^le 1 - an exan^le 5, most maximums of a block error rate are not changing 
before and after a high-humidity/ten^erature examination. This is a resuh equivalent to the sample which has the reflecting layer 
formed with the gold of the example 1 of reference. On the other hand, in the example 1 of comparison and the exan^le 3 of 
comparison which did not perform surface treatment to a silver light reflex layer, the maximum of the block error rate after a 
high-humidity/tenq)erature examination is about 10 times before an examination. 

[0048] Moreover, in the example 2 of comparison which performed surface treatment in the silver light reflex layer with a 
different confound from this invention, although it was small when compared with the example 1 of comparison, or the example 
3 of comparison, the maximum of the block error rate after a high-humidity/temperature examination increased to about 4 times 
too. It became clear from the above result that the optical recording mediiun of this invention has a high reflection factor and 
high endurance. 
[0049] 

[Effect of the Invention] According to invention concerning the claim 1 and claim 2 which were mentioned above, the chemical 
stability of the light reflex layer which consists of an alloy which makes silver or silver a principal component improves, and it is 
effective in the ability to offer cheaply the optical recording medium which has a high reflection factor, the outstanding 
reliability, and endurance. 

[0050] Moreover, according to invention concerning a claim 3, the light reflex layer of the alloy which makes a principal 
component the silver or silver which has sufficient high reflection factor to compensate attenuation of the light beam by the 
organic-coloring-matter record layer, and the outstanding reliability and outstanding endurance is obtained, and it is effective in 
the ability to offer cheaply a highly efficient added-a postscript type optical recording medium. 



[Translation done.] 
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